The serological microtitration technique invented by Takatsy, Furesz, and Farkas (1954) has been adapted to the tissue culture metabolism inhibition test (Sever, 1962) and to the cytopathogenic effect (CPE) inhibition test (Rosenbaum et al., 1963) . The aim of the present work was to eliminate certain disadvantages in the current micro tissue culture methods and to prolong the life of the cell cultures by use of a C02 incubator.
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MATERIALS AND METHODS
Microtitration equipment was purchased from Cooke Engineering Co., Alexandria, Va. For the purpose of this work, only micropipettes which deliver 0.025 ml per drop and 0.050 ml per drop and disposable complement-fixing microtiter plates (with 96 wells in each plate) were used. The cover glasses for the microplates were cut from commercial transparent window glasses. The glass entirely covered the surface of the microplate. The microplates and the covers were sterilized by soaking in 95% ethyl alcohol for 2 hr or longer. The plates were rinsed three times before use with sterile demineralized water, and were dried and kept in a sterile instrument tray. The micropipettes were soaked after use in a 10% solution of 7X solution (Limbro Chemical Co., New Haven, Conn.) for 1 or 2 hr; then they were rinsed several times with tap water, and finally with demineralized water. They were sterilized in the autoclave for 15 min at 15 psi. * Test: 0.050 ml of virus-serum mixture of each dilution, 0.075 ml of maintenance medium, 0.050 ml of mineral oil; total, 0.175 ml. Serum control: 0.025 ml of each dilution, 0.025 ml of diluent, 0.075 ml of medium, 0.050 ml of mineral oil; total, 0.175 ml. Virus control: 0.025 ml of test virus suspension, 0.025 ml of diluent, 0.075 ml of medium, 0.050 ml of mineral oil; total, 0.175 ml. Cell control: 0.050 ml of diluent, 0.075 ml of medium, 0.050 ml of mineral oil; total, 0.175 ml.
ultraviolet lamp for 1 hr. The sealed microplates were transferred to a humidified incubator (36 C) under a constant pressure of 3% CO2. After 24 hr, the glass cover was removed, and the medium was poured out. The microplates were inserted in the inverted position between two layers of a sterile towel, and the excess medium from the intersurfaces of the wells was wiped off. The plates were then placed in a sterile instrument tray. Poliovirus infectivity titer was determined by making serial 10-fold dilutions of the stock virus in diluent in metal-capped tubes (10 by 75 mm). Eight replicates of each dilution, in 1-drop quantities, were transferred to the wells by micropipettes. Four drops (0.1 ml) of maintenance medium were added to each well, and finally each well was overlaid with 2 drops of sterile mineral oil (supplied by courtesy of the Pennsylvania Refining Co., Butler, Pa.; sterilized by dry heat, 121 C for 6 hr). Each plate contained several wells of cell control cultures. The plates were returned to the CO2 incubator for additional incubation. The micro tissue cultures were examined every day under an inverted microscope (Elgeet-Olympus, model ME; Industrial Photographic Products, Silver Spring, Md. Jensen (1956) . The test reaction mixture contained 0.1 ml. of antigen, 0.1 ml of antiserum dilution, 0.1 ml of complement, and 0. Rosenbaum et al. (1963) , in which cells remained viable for only 24 to 72 hr. In the earlier technique, the virus, the cells, and the antiserum were added simultaneously to a growth medium containing 10% serum. The high concentration of serum promoted cellular proliferation, which is not compatible with accuracy in determining CPE. Furthermore, the use of mineral oil to seal the wells did not prevent a drastic change in pH, resulting in early death of the culture. Sullivan and Rosenbaum (1964) partially solved the problems by adding virus after the monolayer had been formed and reducing the serum content to 2%. However, the plates were exposed to the air for 24 hr, and contamination of the cultures often occurred when the medium was changed.
In our modification, a glass cover sealed over the entire microplate was substituted for the mineral oil in each well, during the period of cellular proliferation. This procedure usually kept the plates sterile and only one or two wells in a total of three or four plates were contaminated. The glass cover did not interfere with microscopic examination of the cultures.
Incubation in the CO2 incubator eliminated the problem of increased alkalinity. The consequent prolongation of cell life to 6 or 7 days allowed time for the determination of both virus and neutralization titers before the control cells died. Infectivity titers of several samples of the same lot of poliovirus did not vary more than 10-fold (one well). Furthermore, the titer was virtually the same as that obtained with the macromethod (Table 2 ). The neutralization titer of a commercial antiserum was determined on three separate occasions. In all three tests, the titer was 1:640.
Antiserum samples from nine immunized rats 4 weeks after the first dose and 1, 2, 3, and 4 weeks after the second dose showed a typical pattern of primary and secondary response. For comparison, the sera were also tested for complement-fixing antibodies. The reciprocal values of the neutralizing and complement-fixing antibody titers are shown in Table 3 . Figure 1 is a graphic representation of the geometric means of the titers shown in Table 3 . The pattern of the antibody response in both cases is similar, thus confirming the reliability of the micro tissue culture method.
The high degree of reproducibility, reliability, and accuracy, the close correlation with the results of the macro neutralization and the complement fixation tests, and the ease of conducting the test make the use of micro tissue culture equivalent to that of the conventional method. The method is especially valuable when only small amounts of antiserum are obtained for test purposes. The use of disposable microplates eliminates time-consuming washing procedures and laborious cell cultivation in tubes. The time required for microscopic examination of the tests is greatly reduced. Fewer personnel are needed for conducting more serum and virus titrations than with the conventional method. Furthermore, the small quantities of cells, media, antigen, and antiserum required reduces the cost of the test 8 to 10 times. The combination of all these factors gives the micro tissue culture a marked advantage over the conventional method of titrating viruses and antisera in tissue culture.
